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A REVISED MAP OF SALIVARY GLAND 
CHROMOSOME 4 


Of Drosophila melanogaster 
B. M. Stizynsx1 


Institute of Animal Genetics, University of Edinburgh, and Department of 
Biology and Genetics, Polish Medical School, University of Edinburgh 


gland chromosomes was pointed 

out by Painter, the emphasis in 
Drosophila work has shifted from breed- 
ing methods to direct analysis of poly- 
tene chromosomes. 

For this kind of work, standard maps 
of normal salivary gland chromosomes 
are necessary. The first complete map- 
ing of the entire chromosome structure 
in the nuclei of salivary gland cells was 
done by C. B. Bridges in 1935. These 
maps were soon followed by revisions 
(made by C. B. Bridges and later by P. 
N. Bridges), which included all the 
large chromosomes of Drosophila melan- 
ogaster, but omitted the dot-like chromo- 
some 4. 

The present author has not made any 
special and deliberate efforts to revise 
the map of chromosome 4. During 
various salivery gland chromosome stu- 
dies of quite different scope, several ex- 
cellent figures with an exceedingly well- 
vutstretched chromosome 4 have been 
noticed. Advantage has been taken of 
these for the purpose of preparing a 
more detailed map of this chromosome. 

Photomicrographs of three of these 
preparations are presented in Figure 2. 
These are at approximately the scale 
used in the generalized map, as is indi- 
cated by the ten-micron scales drawn in 
each of the photographs. Incidentally, 
the scale of this map is the same as that 
used in the series of revised maps pre- 
pared by C. B. Bridges and P. N. 
Bridges. 

The revised map (Figure 1) consists 
of a generalized composite of eight draw- 


S and the importance of salivary 


ings, its dimensions being the average 
of their lengths and widths, and the in- 
dividual bands being fitted in by refer- 
ence to all the drawings. 

Comparison of the C. B. Bridges map 
with the present one shows an increase 
in the number of lines from 51 to 111 in 
the right arm of the chromosome, and 
an increase in length from 15 microns to 
32 microns. 

The left arm (4L) of chromosome 4 
was first described for Drosophila melan- 
ogaster by Panshin and Khvostova in 
1938, by Griffen and Stone in 1940, and 
by the present author in 1941.* This re- 
vision has revealed minor additions to 
these earlier maps. 


Structure 


The bands of chromosome 4 have an 
especially fine-grained and dotted ap- 
pearance, almost devoid of the very 
heavy capsules so conspicuous in the 
other chromosomes. Usually both ends 
of 4R are attached to the chromocenter, 
thus forming a U-shaped structure. This 
double connection causes the shortening 
and thickening of the body of the chro- 
mosome. With excessive stretching, 
however, one or other of the ends breaks 
away and the chromosome becomes more 
elongated. The left arm of chromosome 
4 is more difficult to observe, since on 
account of its small size it usually be- 
comes embedded in the chromocenter. 
On the free ends of both arms, as well 
as in the proximity of the centromere 
(sp-f), there is heterochromatin. 

The divisions and subdivisions of C. 


\ 


*The presence of a short arm was, however, first reported by B. P. Kaufmann (Jour. 
Morph. 56:125-155, 1934) from a study of neuroblast cells of the larva. 
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PHOTOMICROGRAPHS OF CHROMOSOME 4 
Figure 2 


Three exceptionally good preparations of the fourth chromosome of Drosophila melanogaster 
showing fine structural details. The scale on each photomicrograph represents ten microns. 
A shows the right arm of chromosome 4 enormously outstretched between two parts of the dis- 
rupted chromocenter. B shows the two arms of this chromosome completely broken off from 
the chromocenter, but still connected with each other in the central spindle attachment region. 
C shows the free ends of the arms attached to the chromocenter with their proximal parts 
broken off. The right arm of the chromosome is partly not clear. 


B. Bridges’ reference system have been So far as it was possible to ascertain 
retained without change for 4R, and_ it, the comparison of the cytological and 
those of Griffen and Stone for 4L. genetic maps has been included. 


Literature Cited 
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ANOTHER CASE OF A BLACK-BLUE 
MOSAIC IN THE DUTCH RABBIT 


SEDGWICK E. Smi1tH* 


A MOSAIC RABBIT 


Figure 3 
This is a female Black Dutch rabbit with a semicircular patch of blue hair (dilute black) 
adjacent to the white belt. The simplest hypothesis to account for this condition depends on the 
fact that the rabbit is heterozygous for the intensity gene 7. A somatic mutation to the dilute 
blue region makes this area ti with respect to this gene, and results in the blue patch. 


HE work of the U. S. Plant, 
Soil, and Nutrition Laboratory 
requires the maintenance of a 
stock colony of rabbits. Among the 
offspring of the laboratory stock col- 
ony of Dutch rabbits appeared a fe- 
male of an unusual coat color combina- 
tion. This rabbit was predominantly a 
black Dutch with an unusual patch of 
blue hair adjacent to the white shoulder 
belt. A survey of the literature dis- 
closed the description of rabbits simi- 
larly marked, and this contribution is 
offered as additional information on 
this character of genetic interest. 

In rabbits, as in many mammals, 
color (black in this instance) is modi- 
fied by a pair of allelic factors. The 
dominant member / of this allelic pair 


conditions an intense color, whereas 
the recessive member 7 leads to a dilu- 
tion of the color. In the case of black, 
i when present in the homozygous con- _ 
dition, leads to a blue color. Adequate 
data exist? to show that J, when present 
either in the homozygous or heterozy- 
gous state, conditions a coat color uni- 
formly intense. 

Pickard? described a male rabbit that 
was a mosaic not only of coat color but 
also of hair length. This rabbit was 
mostly black with four patches of 
brown-tipped hairs in its coat. In ad- 
dition to this, three patches of long 
(Angora) hair occurred in a coat pre- 
dominantly short-haired. Castle’ re- 
ported a coat color mosaic in a black 
Dutch male rabbit. The unusual color 


*U. S. Plant, Soil, and Nutrition Laboratory, Agricultural Research Administration, U. S. 


Department of Agriculture, Ithaca, New York. 
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was a patch of blue hair on the left 
shoulder, apparently confined to the 
area normally appearing as white in a 
Dutch rabbit. The interesting feature 
about this case was that the tricolor 
condition (black, white, and blue) ap- 
peared in three offspring out of a pos- 
sible 78 which might have shown the 
character. An F; tricolor male sired 
an additional three tricolors out of a 
possible 83 offspring which might have 
shown the condition. Of note was the 
fact that the blue area of hair regu- 
larly appeared adjacent to or in the 
white belt over the shoulders. Pickard® 
described a very similar mosaic in a 
male Dutch rabbit. Here again the 
rabbit was predominantly a_ black 
Dutch with a blue area apparently con- 
fined to the area normally white in a 
Dutch rabbit. This male sired 144 off- 
spring, none of which displayed a mo- 
saic pattern. 

The mosaic rabbit here reported (Fig- 
ure 3) was born of black Dutch parents. 
This mosaic female when bred to her 
sire produced a total of 14 offspring in 
three litters, all of which were normally 
marked. Of these 14 young, 7 were 
black Dutch, 1 was blue Dutch, and 6 
were albinos, showing that the female 
was heterozygous for the dilution fac- 
tor i and the color factor c. 

Since color mosaics in rabbits are 
rare, it is interesting to note that three 
of the four cases described, including 


of Heredity 


the mosaic offspring of Castle’s original 
mosaic, are of the same type, namely, 
the presence of an area of blue fur in 
black Dutch rabbits and furthermore 
that this blue area occurred regularly 
either in the area of the normal white 
belt or adjacent thereto. Castle pointed 
out the apparent association of the mo- 
saic area and white spotting in his rab- 
bits. Dunn® surveyed the known cases 
(21) of mosaics in rodents and pointed 
out that with the exception of two or 
three cases, the mosaic condition was as- 
sociated with white spotting. The ge- 
netics which may be involved in such 
mosaics has been discussed in the papers 
of Castle and Dunn. Of the various hy- 
potheses advanced, the simplest one is 
to assume that the mosaic area is the 
result of a somatic mutation of J to 7 so 
that the cells of this area have the 1 
genotype which in this instance pro- 
duces a blue color. 


Literature Cited 
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Buzz-Bombs Over Merton 


Excerpts from letter from Dr. P. C. Koller to Dr. H. J. Muller: “You may have heard 
that on the 25th of August the John Innis was hit by a flying bomb. Cyril (Darlington) and 
myself just escaped narrowly. The bomb stopped over our house and glided into the Institute, 
exploded about 20 yards from Cyril’s lab. What a mess! The roof was blown off and no 
windows were left. Some experimental work of the Institute, especially Mather’s, is completely 
lost. Luckily it was a Sunday, and no life was lost.”—An earlier letter told of a workman 
being killed on the grounds of the Institute, and the present letter told of another bomb passing 
over Darlington’s house, but without stopping. It mentions the difficulties of running to shelter 
under tables with Darlington’s three children,—one just born. “We are having a pretty stiff 


time yet.” 


MAIZE HYBRIDS SUSCEPTIBLE 
TO EARWORM 


Heritable Differences in Susceptibility of Corn Hybrids 
to Early Attack 
Freperick D. RicHEYt 


ERIOUS damage from the feeding 

of corn earworms was observed in 
certain rows of one of the corn breeding 
plots at the Tennessee Agricultural Ex- 
periment Station in early June of 1944. 
Most of these rows contained the single 
cross of two inbred strains, 713 « T6l. 
Inbreds T13 and T61 appeared also in 
the parentage of hybrids in other rows 
less seriously affected. 

On June 15, 50 days after planting 
and about 10 days before tasselling, the 
undamaged and damaged plants were 
counted. The damaged plants were grad- 
ed into: (1) those with very slight dam- 
age, (2) those with moderate damage, 
and (3) those with very severe damage. 
The damage to an average grade-3 plant 
is shown in Figure 4. Data were taken 
on 21 rows. The first six comprised the 
possible hybrid combinations among 
T13, T14, T18, and T61. In the other 
15 rows T13 X T6l1 alternated with 
three open-pollinated varieties and five 
single crosses from other states. 

In the nine rows of T13 x T6l, 71 
per cent of the plants had evident dam- 
age, and the mean grade for damaged 
plants was 2.0. The other 12 of the 21 
rows had only 26 per cent of the plants 
damaged with a mean grade of 1.3 for 
the damaged plants. Thus, many more 
of the T13 & T61 plants were damaged 


SUPER SUSCEPTIBLE HYBRID 
Figure 4 

Hybrids between two inbred strains of 
maize (T13 x T61) were markedly suscepti- 
ble to the corn earworm. This plant is classi- 
fied grade 3 in susceptibility. Other hybrids 
involving these two lines also showed more 
than usual susceptibility. The reason why pro- 
geny of these inbred are singled out for attack 
is not known. 


*Cooperation between the Division of Cereal Crops and Diseases, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, Agricultural Research Administration, U. S. Dept. of 
Agriculture, and the Tennessee Agricultural Experiment Station. 

¢Principal Agronomist. 
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and the damage was much more serious 
than the average for the varieties and 
for other single crosses. 

The data for the combinations among 
the four Tennessee inbreds are shown, 
by parentage, in Table I. It is obvious 
that T13 and T61 impart susceptibility 
to their hybrids. This susceptibility 
comes to full fruition in the cross T13 
X T61. T18, on the other hand, appears 
definitely resistant and T14 is intermedi- 


ate. No reason for these differential re- 
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Table I—Percentaze of all plants showing damage and 
mean grade for damased plants in the six single crosses 
four corn inbrede. 


rent 
3 n4 

a J|Gradeb | Za ry 
ns 50 1.6 3s 1.8 2.6 
m4 50 | 1.6 see 3 1.3 69 1.9 
33 1.8 1.5 18 1.0 
161 86 266 69 1.9 18 1.0 
Mean 56 | 2.0 50 1.6 27 1.4 57 1.8 


Percent of all plants damaged. 


/orade of demaged plants: 1, very slizht, to 3, very severe. 


actions is apparent. They were not as- 
sociated with plant height or maturity. 
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Social Factors in Expression of Mental Illness 


It seems to be useful at this point to 
differentiate between two concepts: that of de- 
fect and that of neurosis. If-a person fails to 
attain freedom, spontaneity, a genuine experi- 
ence of self, he may be considered to have a 
severe defect, provided we assume that free- 
dom and spontaneity are the objective goals to 
be attained by every human being. If such a 
goal is not attained by the majority of mem- 
bers of any given society, we deal with the 
phenomenon of socially patterned defect. The 
individual shares it with many others; he is 
not aware of it as a defect, and his security 
is not threatened by the experience of being 
different, of being an outcast, as it were. What 
he may have lost in richness and in a genuine 
iceling of happiness is made up by the security 
of fitting in with the rest of mankind—as he 
knows them. As a matter of fact, his very de- 
fect may have been raised to a virtue by his 
culture and thus give him an enhanced feeling 
of achievement. . 

Spinoza has formulated the problem of the 
socially patterned defect very clearly. He says: 
“Many people are seized by one and the same 
affect with great consistency. All his senses 
are so strongly affected by one object that he 
believes this object to be present even it if is 
not. If this happens while the person is awake, 
the person is believed to be insane. .. . But if 
the greedy person thinks only of money and 
possessions, the ambitious one only of fame, 
one does not think of them as being insane, 
but only as annoying; generally one has con- 
tempt for them. But factually greediness, am- 
bition, and so forth are forms of insanity, al- 


though usually one does not think of them as 
‘illness.’” These words were written a few 
hundred years ago; they will hold true, al- 
though the defect has been culturally patterned 
to such an extent now that it is not generally 
thought any more to be annoying or con- 
temptuous. Today we come across a person 
and find that he acts and feels like an auto- 
maton; that he never experiences anything 
which is really his; that he experiences him- 
self entirely as the person he thinks he is sup- 
posed to be; that smiles have replaced laugh- 
ter, meaningless chatter replaced communica- 
tive speech; dulled despair has taken the place 
of genuine pain. Two statements can be made 
about this person. One is that he suffers from 
2 defect of spontaneity and individuality which 
may seem incurable. At the same time it may 
he said that he does not differ essentially from 
thousands of others who are in the same posi- 
tion. With most of them the cultural pattern 
provided for the defect saves them from the 
outbreak of neurosis. With some the cultural 
pattern does not function, and the defect ap- 
pears as a severe neurosis. The fact that in 
these cases the cultural pattern does not suffice 
to prevent the outbreak of a manifest neurosis 
is in most cases to be explained by the particu- 
lar severity and structure of the individual 
conflicts. I shall not go into this any further. 
The point I want to stress is the necessity to 
proceed from the problem of the origins of 
neurosis to the problem of the origins of the 
culturally patterned defect; to the problem of 
the pathology of normalcy -—Ericu From, in 
Amer. Soc. Rev., Aug., 1944. 


INHERITANCE IN LADY BEETLES 


II. The spotless pattern and its modifiers in Hippodamia convergens and 
their frequency in several populations* 


A. FRANKLIN SHULL 


F knowledge of the genetics of color 
pattern in the Coccinellidae is to be 
used for analysis of natural popula- 

tions, particularly geographic races, of 
this family, and through them for the 
study of evolution, it is desirable that 
the facts relating to a widely distributed 
species be obtained early. For the 
Americas, one species which eminently 
fulfills this requirement is Hippodamia 
convergens Guer. 


The Usual Elytral Pattern 


The most common pattern of this spe- 
cies consists of six black spots on each 
elytron, zigzagging from an anterior 
outer (humeral) spot back to a spot (the 
apical one) near the posterior tip (Fig- 
ure 5A). There is often a slight stripe 
shared by the two elytra at their inner 
front corners (the scutellar stripe), but 
this is ignored because the shadow in the 
crevice between the elytra makes it diffi- 
cult to judge the size of the black area 
when this is small. 

The most striking deviation from this 
“wild-type” pattern is one which may be 
called “spotless.” The latter variety 
may be actually spotless (Figure 5B), 
but more often some of the spots may 
be present, though greatly reduced (C). 
The anterior three spots are more often 
present in the spotless variety than are 
the rest, but no one of the six spots is 
always absent. Indeed, all six spots may 
be present in the same spotless beetle, 
though most or all of them are much re- 
duced. How to recognize the spotless 
individuals under these circumstances is 
discussed later in this paper. 

Experiments to test the inheritance 
of the spotless and spotted pattern were 
performed with beetles collected in Ann 
Arbor, Michigan, some obtained from 


Placerville, California (Mr. E. M. 
Fields), and, doubtfully, some which 
were extracted from earlier crosses in- 
volving beetles from Placerville, Yose- 
mite Valley (obtained through the cour- 
tesy of Supt. Frank A. Kittredge, of 
Yosemite National Park), and certain 
other forms. The crosses dealing with 
these three groups are reported sepa- 
rately in Table I. 

The first cross was made with a spot- 
less female and a spotted male collected 
in Ann Arbor. The female was not as- 
suredly virgin, but if she had mated pre- 
viously the chance is very great that the 
male involved was spotted. The parents 
in this first cross were lost, but are de- 
scribed in the records as “spotless” and 
“typically 12-spotted.” The experiment 
is listed as No. 20 in the first line of 
Table I, where it is shown that the off- 
spring were 21 spotless and 12 spotted. 
Clearly one of the parents was homozy- 
gous, and the next five experiments in 
the table indicate that it was the spot- 
less one. Spotless X spotless (Exps. 
37, 38, 39) together yielded 74 spotless 
and 27 spotted, while spotted < spotted 
(Exps. 36, 42) yielded only spotted. A 
further mating of spotted X_ spotted 
(Exp. 53), using progeny of Experiment 
36, yielded also only spotted. Spotless 
is plainly dominant, though the question 
how complete the dominance is must 
be raised later. 

From the Placerville collection two 
matings were made to obtain virgin fe- 
males. One was a pair of spotless beetles 
(Exp. 264), the other a group of four 
or five spotted ones (Exp. 265). The 
two spotless parents were clearly both 
heterozygous, as was to be expected 
from the infrequency of that type. Be- 
tween these two progenies eight single- 
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*Contribution from the Department ef Zoology, University of Michigan. Aided by a grant 
from the Faculty Research Fund of the University of Michigan. 
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SPOTTED AND SPOTLESS PATTERNS 
Figure 5 
Left elytra of the lady beetle (Hippodamia convergens) showing the normal spotted pattern 
(A) and the spotless pattern (B and C). In the “spotless” beetle the spots are actually absent 
more rarely than in the type wherein some of the spots appear (C) but are greatly reduced in 
size. See Pages 331 and 333-334 for a discussion of the limits of variation in this type. 


pair crosses were made,—three of one of 
the reciprocal crosses, five of the other, 
as shown in the Placerville section of 
the table. In seven of these eight crosses 
the spotless beetle chosen must have 
been homozygous, while in only one 
(Exp. 273) was the spotless parent het- 
erozygous. Since the heterozygous spot- 
less progeny of Experiment 264 should 
‘have been twice as numerous as the 
homozygous spotless, the preponderance 
of homozygous ones among those used 
in crosses suggests that the choice of in- 
dividuals for parents was not random. 
If dominance were not quite complete, 
and if the least spotted individuals were 
selected as insurance that they were 
really of the spotless kind, the choice 
may have fallen more often on the SS 
genotype than on the Ss. 

The so-called “extracted” beetles re- 
ferred to in the last section of Table I 
were the descendants of earlier crosses, 


as described above. The precise nature 
of these crosses need not detain us here. 
The beetles used were sufficiently near 
to the spotless and spotted varieties 
found in nature to suggest that the 
same pair of genes was involved, even 
if accompanied by minor genes at other 
loci. Experiment 307, from which the 
extracted beetles were obtained, was ob- 
viously the mating Ss X ss, so that the 
spotless offspring used in the next four 
experiments in the table must be hetero- 
zygous. Their progeny show them to be 
such. The spotted beetles from 307 are 
in like manner shown, in the last four 
lines of the table, to be homozygous. 


Dominance of Spotless 


The spotless variety plainly differs 
from the spotted variety by one gene. 
How nearly dominant the spotless gene 
is is not clear from the table, since no 
details of the spotless pattern are there 
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given. One observation mentioned above 
suggests that dominance is not quite 
complete. Some slight additional evi- 
dence on this point is obtainable from 
the experiments of Table I, for seven 
spotless parents (Exps. 266 to 272) are 
there shown to be homozygous, while 
their 102 offspring must be heterozy- 
gous; and six parents (Exps. 273 to 
325, as arranged in the table) are dem- 
onstrated to be heterozygous, and their 
71 spotless offspring must also be heter- 
ozygous. 

To use this comparison, it is neces- 
sary to have some method of rating the 
extent of the spotting. A rough method, 
devised early in the experiments and 
consequently based only on Michigan 
beetles, was to consider the largest spot 
yet observed up to that time in each of 
the six positions as having a value of 4. 
Smaller spots in each position were 
rated 3, 2 or 1. The size of spots was 
ordinarily estimated, but at frequent in- 
tervals they were measured, to keep the 
standards fresh in mind. The darkest 
beetle possible under this scheme had a 
rating of 6 X 4 = 24. It was later neces- 
sary to increase the maximum rating of 
the spots to 5 or even 6 to accommodate 
the California beetles, so that presum- 
ably a maximum in that region might be 
6 X 6 = 36. However, relatively few 
of the beetles in either region attain the 
maximum in all six spots. 

Since the Michigan standard is the 
better established of the two, and since 
only relative, not absolute, values are 
wanted, the experimental beetles re- 
ferred to above are rated as a percentage 
of the Michigan maximum, even though 
all the beetles compared are western de- 
rivatives. The seven homozygous spot- 
less parents had a mean rating which is 
7.14 per cent of the maximum, while 
their 102 heterozygous offspring had a 
mean rating of 9.93 per cent of the 
maximum. The six heterozygous par- 
ents had a mean rating of 12.50 per cent 
of the maximum, and their 71 heterozy- 
gous offspring a mean rating of 13.79 
per cent of the maximum. It would be 
possible to interpret these figures to 
mean a slight incompleteness of domi- 
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nance of the spotless pattern, but the 
difference would be: negligible in field 
studies. 


Recognition of Spotless 


Since all of the spots may be present 
in a spotless beetle, the question arises 
whether there is any overlapping be- 
tween spotless and spotted. To answer 
this question the same scheme of mea- 
surement described above may be used. 
However, since it is the anterior three 
spots which are most often present and 
relatively the largest in spotless beetles, 
a sharper contrast between spotless and 
spotted may be made by considering only 
the three posterior spots. These are usu- 
ally the largest ones in a spotted beetle, 
and relatively the smallest (if present at 
all) in a spotless one. The maximum ag- 
gregate size of these three spots, on the 
Michigan basis, would be 3 & 4 = 12. 

All the beetles of Table I have been 
rated on this scheme. Of the Michigan 
beetles, no spotless individual had an 
aggregate rating of more than 2 for the 
three posterior spots, and no spotted 
beetle a rating of less than 6 for these 
spots. Of the California beetles, includ- 
ing those extracted from crosses, no 
spotless beetle rated higher than 3, no 
spotted beetle lower than 10, for the 
three posterior spots. When the classi- 
fication of a wild population involves 
only the contrast between these two 
genes, there appears therefore to be no 
room for uncertainty. 

Modifying Genes 

In certain lines of descent, however, 
the distinction between spotless and 
spotted is not so clear. One such line 
has been investigated through seven 
generations. In the light of data to be 
presented, the fluctuations observed in 
the pattern are interpreted as the result 
of a number of modifying genes. 

The line referred to started with a 
female which when captured was regard- 
ed as spotless but which proved to pos- 
sess the first four spots (counting from 
the front), and a male which was re- 
garded as typically spotted though prob- 
ably not having the maximum size of 
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all six spots. Both of these adults were 
lost, so that descriptions now are based 
on records and memory. The female 
may have mated before, but almost cer- 
tainly with a spotted male if she had. 

The course of the experiments dealing 
with the descendants is outlined in Fig- 
ure 6. In explanation of that diagram, 
it is important to point out that the 
crosses made are not always the most 
desirable ones, but are the ones which 
succeed. In the long run, many attempt- 
ed crosses fail. Though most early mat- 
ings, starting with beetles taken in na- 
ture, are fertile and produce numerous 
offspring which mature, there is a pro- 
gressive deterioration in later genera- 
tions. Fewer and fewer matings are suc- 
cessful, more and more eggs fail to 
hatch, and mortality becomes higher and 
higher in all stages from early larvae to 
pupae. This decline in “vigor” has been 
noted in every series of experimen‘s 
which I have so far conducted with 
coccinellids. The gaps in the series of 
experiment numbers in Figure 6 repre- 
sent in general the experiments which 
failed. The reason may be inbreeding 
in the presence of semilethals, or the 
cumulative effect of unsuitable condi- 
tions in the laboratory. 

Because of this deterioration, one is 
discouraged from waiting to establish 
homozygous strains before making cross- 
es. Likewise, the separation, by selec- 
tion, of various types out of an original 
complex genotype is largely prevented. 


Detailed Data 


For an understanding of the modify- 
ing genes involved in the experiments in 
Figure 6, it seems necessary to record 
the pattern of every parent and all of 
their offspring. This is done in Table 
II for the whole series of experiments. 
Each beetle is represented by six digits 
measuring its six spots on one elytron, 
beginning with the anterior outer (hu- 
meral) spot and zigzagging back, as in- 
dicated earlier, to the most posterior 
(apical) spot. The measure is on the 
basis of 4 for the maximum size yet ob- 
served when the scheme was devised, 
0 for no spot, as explained in an earlier 
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A GENEALOGY OF THE EXPERIMENTS 
Figure 6 
This chart shows the course of the experi- 
ments presented in Table II. The genotypes 
of some of the parents are only tentative. The 
gaps in the experiment numbers, in general, 
show the experiments which failed. 


section. A strictly spotless beetle is thus 
rated 000000, a spotted one with maxi- 
mum spots 444444. 

Each enclosed space in Table II rep- 
resents one experiment. At the top are 
the ratings of the two parents, the fe- 
male being given first. Below, in two 
columns, are their offspring. The source 
of the parents may be ascertained from 
Figure 6. A question mark following the 
rating of a parent indicates that this bee- 
tle is no longer available, and that its 
rating is taken from recorded descrip- 
tions which in the early experiments 
were less accurate. In two early experi- 
ments a lost parent was recorded simply 
as typically spotted, and no rating is now 
possible. A number following and sepa- 
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rated by a hyphen from the rating of 
any of the offspring means the number 
of offspring having that particular pat- 
tern. In experiment 45, intended at first 
as a stock, the surviving parents are all 
_ males; the females were variously spot- 
ted. All other experiments started with 
a single pair, of which the female (ex- 
cept perhaps in Exp. 21) was virgin. 
The offspring are arranged roughly in 
order of aggregate size of spots, based 
primarily on the last three spots, sec- 
ondarily on the first three. 


Interpretation of Ratings 


It is clear from such experiments as 
110 and 133 (Table II) that the gene 
for spotless was borne by one of the par- 
ents in the first experiment (21), and 
that parent must have been the mother. 
From Experiments 70, 79, 95, 96, 99 
and 147 it is apparent that the typical 
spotted pattern was also involved in that 
first cross. It is presumably a fair as- 
sumption that the array of patterns pro- 
duced in most of the other experiments 
is the result of other genes modifying 
the expression of the spotless, or the 
spotted, or both. - Which one is modi- 
fied, and to what extent? 

In the six all-spotted progenies named 
just above, the lowest aggregate rating 
for the three posterior spots, which as 
explained before are the most distinctive 
ones, is 10 (out of a possible 12). The 
lowest aggregate rating for the three an- 
terior spots in these same progenies is 
5 (out of a possible 12). If the posterior 
spots be accepted as the best criterion 
of the distinction between spotless and 
spotted, it may be argued that there is 
little evidence that the spots of the spot- 
ted pattern are reduced by modifying 
genes, and that any beetle whose three 
posterior spots had an aggregate size of 
less than 10 should be regarded as spot- 
less. This argument would ignore the 
possibility that these particular six spot- 
ted progenies merely happened to be 
nearly free of modifying genes. The saf- 
est assumption appears to be, however, 
that most of the effect of the modifying 
genes is exerted on the spotless gene. 

An approach from the opposite direc- 
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tion may be made by noting the ratings 
of individuals which must be genotypi- 
cally spotless. This can be most safely 
done with the parents. As a convenience 
in later discussions, the supposed geno- 
types of all parents are given in Figure 
6. These genotypes are judged from 
the patterns of the parents, their ances- 
try, and their progeny. Many of the 
genotypes shown are. certainly correct ; 
some depend on ratios of the progeny, 
whether 1:0 or 3:1, and are doubtful; 
and a few could just as well be some- 
thing else—as, for example, the parents 
in Experiment 112 which might about 
as well be Ss as SS. Some of the most 
certain of the genotypes will be used to 
judge the extent of modification of pat- 
tern. 

The mother in Experiment 44 must be 
spotless. So also must be both parents 
of 48, 50, 55, 61, 62, 65, 78, 82, 84, 86, 
89, 112, 133, 134, 135, 138 and 140; one 
or both parents of 46, 49, 56, 69, 72, 128 
and 132; the fathers of 47, 74, 103 and 
110; and the mothers of 52, 54 and 109. 
The highest aggregate size of the three 
posterior spots which it is necessary to 
assign to any spotless beetle on the basis 
of the above judgments is 7 (father of 
56). Five others have ratings of 6, 
though one of these is based on descrip- 
tive records instead of an available 
specimen. 

The highest rating of a certainly spot- 
less beetle is thus 7, the lowest for a cer- 
tainly spotted beetle is 10, for the last 
three spots. Since the progenies include 
a number of beetles between these val- 
ues, it is likely that the two patterns 
overlap, the darkest spotless beetles be- 


ing darker than the lightest spotted ones. 


It would be impossible, if this is true, 
to separate the bearers of the spotless 
gene in all instances from the bearers of 
the spotted gene. However, because the 
purpose of these studies is to permit a 
determination of the frequency of the 
genes from a study of the phenotypes, it 
would be satisfactory to establish a point 
at which one variety is statistically sepa- 
rated from the other, such that judg- 
ments of beetles near this dividing point 
would be as often wrong in one direction 
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as in the other. Let us see what basis 
there may be for approximating such a 
point. 

Experiments 21, 44, 52, 54, 103 and 
109 assuredly involve the mating Ss X 
ss or its reciprocal. Their progeny 
should therefore be half spotless, half 
spotted, if the two types are equally via- 
ble. Of these six experiments, 103 pro- 
duced too few offspring to be useful, by 
itself, in determining what rating of the 
spots would divide its progeny into two 
equally numerous groups. In the other 
five the median ratings are 6, 9, 8.5, 7 
and 6, respectively. If all six of the ex- 
periments be combined, the median rat- 
ing of their three posterior spots is 7.2. 

An independent determination of the 
dividing point between spotless and 
spotted may be made from Experiments 
48, 50, 55, 62, 65, 78, 89, 133, 134, 
135, 138 and 140. In all of these families 
it is fairly certain that both parents were 
Ss, and the offspring should therefore 
be spotless and spotted in the ratio of 
3:1. If these twelve experiments be 
combined, it is necessary to set the di- 
viding point between spotless and spot- 
ted at 8.2 to arrive at a 3:1 ratio. 

Any compromise between the 7.2 com- 
puted from Ss X ss matings and the 8.2 
from Ss X Ss matings should take into 
account the fact that the former value 
is based on 123 individuals, the latter on 
266. The standard errors of the 1:1 
and 3:1 ratios based on these numbers 
are about 7.1 and 5.5, respectively, ex- 
pressed in numbers of individuals. With- 
out further statistical refinement, which 
would hardly be justified, I propose to 
adopt the value of 7.75 as the dividing 
line. In practice this would require that 
one-fourth of the beetles rated 8 for the 
three posterior spots be regarded as spot- 
less, the remaining three-fourths as 
spotted. 

This criterion of the S and s genes 
may or may not be applicable to another 
line of descent whose modifying genes 
are different. In any case, it is applica- 
ble only when there is a considerable 
range of variation in a finely graded 
series. It is not applicable to a family 
or population in which there is a marked 
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gap between a lightly spotted and a 
heavily spotted group, where perhaps 
some members of the heavily spotted 
group fall below the rating 8. 


The Number of Modifying Genes 


Any modifying genes which were pos- 
sessed by the original mother of Experi- 
ment 21, and the male or males with 
which she mated, may have been very 
unequally distributed through their seven 
generations of descendants. It is of some 
importance to know the number of such 
genes contained in these beetles. To de- 
termine this point a standard of com- 
parison is needed. What posterior spots 
could a spotless beetle have if it had no 
modifying genes? Experiment 82 indi- 
cates that probably it would have none, 
for in that experiment no individual, 
parent or offspring, has any of these 
spots. This conclusion is supported by 
Experiment 48, in which one parent is 
free of posterior spots, while the other 
parent has one very small one. The pro- 
geny of these parents are divided sharp- 
ly into a spotless and a spotted class, 
with the darkest spotless beetle having 
each of the three posterior spots present 
faintly. 

If complete absence of the last three 
spots be taken as the criterion of the 
absence of modifying genes, the progeny 
of Experiment 21 included two spotless 
individuals with no modifiers. The total 
number of spotless in this family is 21 
or 22 if the above-described statistical 
criterion is accepted, or 16 or 17 if the 
family be ‘equally divided. The spotted 
beetles presumably have their share of 
modifiers which cannot be detected in 
them. Thus, one-eighth to one-eleventh 
of the beetles have no modifiers. As- 
suming that the modifiers are in differ- 
ent pairs of chromosomes, so that they 
are distributed independently to the 
germ cells—which may not be true—one 
must conclude that there were three, pos- 
sibly four, pairs of modifiers in the par- 
ents of Experiment 21. 


No later generation has a very much 
smaller proportion of strictly spotless 
beetles (those with no posterior spots), 
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Figure 7 
The dominance of the spotless gene is modified by other genes which permit some of the 
spots to “show through.” In A and B, spot number 4 is accentuated; in C, spot number 5. In 
different parts of the range of this species different modifying genes appear to have become 
relatively fixed, altering the accentuation of various spots in different regions. 


hence none need be supposed to have 
more than four pairs of modifiers. It 
would be easy to conceive of dominance 
relations which would permit an individ- 
ual of a later generation to have more 
induced spotting than any of the progeny 
in Experiment 21 would be likely to 
have; but such an arrangement is un- 
necessary. Experiment 55 includes about 
the same proportion of unmodified spot- 
less beetles as does Experiment 21, but 
most other experiments which have spot- 
less individuals at all have more than 
one-sixteenth of them without posterior 
spots. These latter progenies must be 
supposed to have fewer of the modify- 
ing genes. Experiment 82 may have lost 
all of them, 110 and 133 all or most of 
them. 


Qualitative Differences Among 
Modifiers 


Whether the genes that induce spot- 


ting in beetles with gene S are equal in 
their effects or whether each one affects 
particular spots more than others, is a 
question not necessarily raised in the 
mere determination of the number of 
such genes. There are some indications 
that the modifying genes may affect cer- 
tain spots. The spotless progeny of Ex- 
periment 45 shows a strong emphasis on 
spot No. 4. One of the progeny of this 
experiment, the mother of Experiment 
55 (which herself shows this emphasis 
on the 4-spot), together with a male 
from 46, which shows a smaller empha- 
sis on spot No. 4, transmits a still ob- 
servable prominence of the same spot. 
Another line of descent from 45 (Exps. 
56 and 72), however, shows practically 
no accentuation of spot 4. The progeny 
of Experiment 52 show a similar empha- 
sis on spot 4, derived possibly from 
their spotted father which would not 
show it. Others show a less marked in- 
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fluence of the same sort. See Figure 7, 
A and B. 

The same spot (4) is, however, in- 
fluenced less than the other posterior 
spots in some experiments, as in 61 and 
89, where spot No. 5 receives the empha- 
sis (Figure 7C). In none of the ex- 
periments is the sixth spot singled out 
for increase by the modifying genes. 


Frequency of Genes in Populations 


On the basis of the judgments arrived 
at in the foregoing experiments, several 


populations have been analyzed to deter- — 


mine from the phenotypes the frequency 
of gene S (spotless) and its modifiers. 
Three such populations, furnishing the 
original parents in the experiments re- 
corded in Tables I and II, have been 
mentioned. Others have been obtained 
from Gold Hill, Colorado (from Prof. 
M. A. Palmer) and Jumbo Mountain, 
Colorado (from Prof. Gordon Alexan- 
der )—both of these localities relatively 
near Boulder ; and from Sonora, Califor- 
nia (Mr. C. E. Gustafson). I am great- 
ly indebted to the persons named for 
their assistance. The largest collection 
from Michigan was obtained at Coloma, 
Michigan, through the courtesy of Mr. 
Tom Daggy. Numerous smaller collec- 
tions come from all over the Lower 
Peninsula of Michigan. 

The beetles in each collection have 
been classified as spotless and spotted. 
Some collections of hibernating beetles 
were so large that only a fraction was 
studied ; it seemed unnecessary to classi- 
fy more than about two thousand beetles 
from one area. The numbers of spotless 
and spotted from each area are recorded 
in the first four columns of Table ITI. 

From these numbers has been com- 
puted the frequency (p) of the gene S, 
using the formula p?°SS + 2p(1-p)Ss 
+ (1-p)*ss as representing the frequen- 
cies of the three genotypes. This formu- 
la rests on the assumption that those 
genotypes lead to equal fertility, viability 
and longevity, and that matings involv- 
ing them are made at random. The per- 
centage of the pertinent chromosomes 
which contain the gene S, which would 
also be the frequency of the gametes con- 
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taining ‘that gene, is recorded in the fifth 
column of Table III. Gene S is some- 
what more abundant in Colorado than 
in Michigan, but conspicuously less fre- 
quent in California. 

The three localities in California have 
sufficiently different frequencies, and 
their geographic position is such, that a 
gradient is indicated. It will be of in- 
terest to obtain populations of other 
areas near them to discover what be- 
comes of this gradient. 


Frequency of Modifiers 


Of no less interest than the distribu- 
tion of the spotless gene is the frequen- 
cy of its modifiers. It is clear from the 
relative numbers of spotless beetles hav- 
ing posterior spots that the several pop- 
ulations in Table III are not alike. A 
single numerical value representing the 
frequency of the modifying genes in each 
population would be desirable, but it 
cannot be ascertained until the genetics 
of these modifiers is known in some de- 
tail, Almost any set of assumptions re- 
garding their inheritance would show the 
several populations to be unlike, though 
the nature of their differences might be 
incorrectly indicated. Perhaps it is 
worth while to use one set of assump- 
tions. 

Let it be assumed that there are modi- 
fiers of spotless at four loci (the largest 
number indicated by the experiments 
with Michigan beetles) ; that each modi- 
fying gene is at least partially dominant, 
so that a beetle heterozygous for even 
one of them would show some posterior 
spotting; and that the four modifying 
genes are equally abundant (which is 
probably incorrect). It is not necessary 
to stipulate that these loci be indepen- 
dently distributed, since in a long-time 
process like evolution the recombination 
of genes is not restricted by linkage. 

To make computations from these as- 
sumptions it is easiest first to ascertain 
the proportion of the population which 
carries no modifying genes. This can be 
done only with the beetles which carry 
the gene S, since the modifiers, so far as 
kuvown, have no effect on the spotted 
pattern. The eighth root of this propor- 
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tion will be the frequency of the gametes 
which do not carry a particular modify- 
ing gene—any one of the four, since we 
are postulating equal frequencies. Sub- 
tracting this root from one gives the fre- 
quency of each modifying gene. 

On the basis of these assumptions, 
15.73 per cent of the pertinent chromo- 
somes of the beetles from the Lower 
Peninsula of Michigan should carry the 
first of the four genes that induce or per- 
mit posterior spots in a beetle having 
gene S (see last column of Table III). 
A similar number of pertinent chromo- 
somes would contain the second of the 
four modifiers, and so on. Gametes, or 
even chromosomes, might include two 
or more of the modifiers. 

The populations from Michigan and 
Colorado do not, on these assumptions, 
differ greatly in the number of modifiers 
of spotless; but the number in Califor- 
nia is strikingly lower. Almost any set 
of assumptions regarding the modifying 
genes could hardly fail to show some 
kind of difference between the popula- 
tions of Michigan and California. 


Discussion 


It is to be noted that no use of the 
three anterior spots of the pattern has 
been made in these studies. There are 
indications that differences in these have 
a genetic basis, and that variations in 
them may be as distinctive of geographic 
groups as are those of the posterior ones. 
They have been omitted from a first 
study because they are not as easy to 
use in an analysis of populations. 

The single set of assumptions regard- 
ing modifiers of the spotless gene should 
not be taken as an indication that all 
populations are regarded as falling into 
the same scheme. Observation makes it 
highly probable that the Colorado popu- 
lation has other modifiers than those in 
Michigan. Certain combinations of em- 
phasized spots which are frequently re- 
peated in the former area are uncommon 
or absent in the latter. This must mean 
a difference in the modifying genes. 

Attention should also be called to the 
fact that the rule for recognizing the 
spotless beetles in Michigan was in one 
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respect violated in its application to Col- 
orado phenotypes. According to that 
rule one-fourth of the beetles which had 
an aggregate rating of 8 for the three 
posterior spots were to be regarded as 
spotless, the remainder as spotted. In 
the Colorado population the rating 8 was 
not infrequently attained by having two 
of the spots fully developed, the third 
one wholly lacking. The two full-sized 
spots might be either 4 and 5, or 5 and 
6. The Michigan beetles seldom showed 
this type of pattern; the spotless beetles 
seldom had even one posterior spot fully 
developed, two of them practically never. 
It was feared that this peculiarity of the 
Colorado beetles is a modification of the 
spotted pattern, not of the spotless. Ac- 
cordingly all beetles which got their rat- 
ing of 8 from two large spots, with the 
third missing, were classified as spotted. 
There was no opportunity to ascertain 
the genetics of this pattern after it was 
observed. 

There is little literature concerning 
the pattern of Hippodamia convergens 
in relation to distribution. This paucity 
has been mentioned in an earlier article.? 
Dobzhansky! states that omission of 
some of its spots is less common in the 
eastern part of the United States than 
in California. The studies here reported 
show that this difference is not the re- 
sult of a lower frequency of the spotless 
gene in the East, for actually it is more 
than twice as common there as in the 
far West. It is caused by the modifying 
genes which restore to the eastern bee- 
tles some of the spots of which the spot- 
less gene alone would deprive them. 


Summary 

The spotless pattern of Hippodamia 
convergens differs, in its simplest mani- 
festation, from the spotted pattern by 
just one gene. The spotless gene is al- 
most completely dominant. It may be. 
accompanied by modifying genes which 
restore some, or even all, of the spots, 
though in reduced size. The two pat- 
terns are most sharply distinguished by 
the three posterior spots, but there is 
some overlapping even of these. In the 
presence of modifying genes the largest 
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TABLE II 
f descent involving 
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Shull: Inheritance in Lady Beetles 


posterior spots of a “spotless” beetle may 


be larger than the smallest posterior 1. DoszHansky, TH. Am. Nat. 67 :97-126. 
spots of a spotted beetle. For statistical 1933, 
purposes, the two patterns may be sepa- ‘ie Suu, A. F. Jour. Hered. 34:329-337. 


rated in instances of overlapping at the 
point where the posterior spots have 
about 65 per cent of their maximum size. 


Analysis of natural populations indi- 

S| Exp. Ancestry of Nature of Offerring 
cates that the spotless gene is present 
in 6 or 7 per cent of the pertinent chro- 
mosomes in Colorado and Michigan, but 

only in 2 to 3.5 per cent in California. Bti 
6 20 20 Spotted Spotted ° 
no effect on the spotted pattern. From 260 Wild Spotless @potless 
have no posterior spots, and which are d 
assumed to have no modifiers, it is com- 3 of of 264 Spotted gpotiens ° 
. 4 3 of of Spott: Spotless 
puted that three or four pairs of modi- of 
fying genes have been involved in one 273M of 265 of 264 Spotted Spotless 116 
experiment. Some of the descendants of 
none at all. The modifying genes ap- or Spotted Shotten 
. 327 of wild Spotted Spotted ° ?9 
pear to be unequal, one of them relating 
TABLE III 


more especially to spot No. 4, another to 
No. 5. 


On the basis of certain assumptions of | 
an estimate of the frequency of the modi- 
fying genes has been made. The esti- mes] 
uiates indicate that the modifiers are 188 
nearly three times as frequent in Colo- 
rado and Michigan as in California | | | 

. Placerville, Calif. 2063 2.04 3.77 
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TABLE I 
showing inheritance of spotless and 


epotted patterns in Hippodamia convergens 


Frequency of the peameee a spotted patterns, of the 


gene for spotless, 


modifiers of spotless, in 
several 1 


+ 


Population Pressure in Formosa 


It is obvious that no population inhabiting a limited and already densely settled area, and 
dependent on agriculture, can reproduce indefinitely at the rate indicated by a gross reproduc- 
tion rate of about 3 and a net reproduction rate of about 2. The potential growth of the Island- 
ers of Formosa is even more rapid than is indicated by these rates, since any social or economic 
changes that would promise an eventual lessening of fertility would produce immediate and 
more rapid declines in mortality. The actual growth may be much less rapid than the gross 
and net rates indicate, since the collapse of order and the discontinuance of the sanitary measures 
imposed by the ruling Japanese caste may eliminate the minimum control of mortality achieved 
during the Japanese period. The war will remove Formosa from the Japanese Empire, and 
thus alter the particular nexus of causal factors responsible for the extraordinary growth that 
occurred between 1905 and 1940. The problems of the economic and demographic future of 
Formosa will be minor and dependent aspects of the greatest of all Asiatic problems, the future 
development’ of the economy and the population of mainland China—Population Index, July, 
1944, 
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MILK, HONEY, AND LIBERTY 


Or, the Sacred Purebred Cow Jumped over the Bureaucratic Moon 
A Review 


cattle breeding industry, Mr. 
Parmalee Prentice of Mount Hope 
Farm, has added a new book to his 
previous string of six. Two were con- 
cerned with the law, two with hunger, 
and two with the sometimes funny and 
frequently alarming gap between genetic 
insights and livestock breeding practices. 
His latest book* is thus appropriately di- 
vided into three parts like that Gaul 
which our author depicts as a region 
where neither Caesar nor Charlamagne 
found any spotted Holsteins worth men- 
tioning. It deals with the three subjects 
covered in the earlier books, hunger, 
cattle, and the law, as they affect the 
shrinking and dynamic world of 1944, 
and as their interweaving in 1944 deter- 
mine the pattern of the future. His 
synthesis of these tenuously related mat- 
ters into a bio-legal “wave of the future” 
is argued in the best tradition of the bar, 
but eloquence is not enough to overcome 
certain glaring semantic difficulties. 
Even though Homo has been a rela- 
tively scarce species through most of his 
days on earth, Prentice has frequently 
reminded us that hunger has been en- 
demic in the human race since the first 
distant beginnings. Humans have been 
adequately fed only briefly in small areas, 
and even then only a few over-privileged 
classes have been lucky enough to eat 
regularly. In all ancient civilizations, 
perennial semi-starvation is pictured as 
the fate of most of the people most of 
the time. This was true all through the 
Middle Ages in Europe. Only with the 
advent of new techniques in agriculture 
and of an Industrial Revolution has man- 
kind achieved in the Western World 
what Prentice calls a “century of grace.” 
For three or four consecutive genera- 
tions whole populations actually have not 
been hungry. Prentice says that such a 
dietary breathing spell has never hap- 


Tet Peck’s bad boy of the dairy 


pened before. It has released tremen- 
dous new energy of mind and body—for 
malnutrition does not make geniuses. 
Our author quotes a pathetic passage in 
a letter from a gifted Frenchman who 
has been fated to watch his own mind 
deteriorate under the “New Order.” “TI 
am humiliated to confess that we never 


speak of anything but food. We think 


of food all the time. We are able to get 
enough to keep us alive, but not enough 
to work as we should, and since we must 
work, I am conscious that my mind is 
confused and that what I write is con- 
fused.” 

Prentice is convinced that only a 
miracle of quick thinking and ingenuity 
will long delay the ending of that “cen- 
tury of grace.” As matters now stand, 
a new night of hunger will inevitably re- 
turn, and the humiliation of struggling 
against hunger-warped minds will be 
universal. This pessimistic call for a 
planned miracle is documented by a 
résumé of statements by many distin- 
guished students of population and food 
supply. The author sees no hope that a 
miracle of chemurgy will set things 
right. The arable land of the world com- 
prises just so many acres. On some five 
million square miles of arable dry and 
not-too-dry land in the world, a tenth 
actually is good wheat land, etc. Farmed 
in various ways, certain millions of 
bushels of grain will be harvested, cer- 
tain millions of livestock will be ready 
for slaughter each twelvemonth. Improve 
agronomic techniques and develop new 
crops and the total is upped, by a quar- 
ter or a third, or even a half. But that 
does not keep up with increasing num- 
bers of human beings over the past cen- 


‘tury. It does not keep up with the pres- 


ent increase of several tens of thousands 
per day the world over. Hybrid corn 
in 1943 is credited with increasing the 
Corn Belt yield over half a billion bush- 


*Prentice, E. Parmalee: Food, War, and the Future, pp. 164, $2.50, Harper & Bros. 1944, 
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els—a quarter of the U. S. crop. That 
helps, surely, but it is not good enough 
to allow us to dismiss the question of 
numbers of people as something that will 
take care of itself. In Eastern Asia, 
where half the human race lives, half a 
billion bushels of corn (or an equivalent 
of food-calories acceptable to the Orien- 
tal palate) would vanish like August 
snow in Washington. To ignore num- 
bers, Prentice holds, will insure a quick- 
er return of that ancient hunger and the 
mental prostration culminating in the in- 
evitable doctrine of despair and submis- 
sion — the “apathia” of those whose 
starving bodies starve the mind and make 
an end of hope. 

On the question of population control, 
Prentice has little to say beyond “or 
else.” And Puerto Rico still stands as a 
front-yard demonstration that our ad- 
ministrators do not have an answer, or 
dare not use it. It seems to be much 
easier to hope for a miracle of loaves 
and fishes that it is to apply, in the pre- 
cious time between starvings, the miracle 
of the human mind to evolve a real basis 
for peace and plenty for all mankind. 


Sykes Goes Bail for Grimes 


The second chapter deals with the 
agricultural palliation of this alarming 
situation, through increased production, 
and the evolution of a new agriculture 
for the 20th century. The answer, read- 
ers of Prentice’s earlier books might 
guess, is a drastic housecleaning of the 
livestock breed associations and a revo- 
lution in their aims, methods, and public 
relations. In his earlier books, in adver- 
tisements in breed journals, and in art- 
icles, he has done a thorough and docu- 
mented job in proving the absurdity, 
from any rational genetic point of view, 
of much pure-bred hocus-pocus. In this 
book he presents an able summing up of 
his position. The so-called “pure breeds” 
of livestock represent breeding isolates 
relatively homozygous mainly for certain 
color and conformation genes. The 
breeds are not actually “pure” except in 
a merely formal sense that their ances- 
tors came to America on certain boats. 
The entire pure-bred concept is based 
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far too much on a transfer of a D.A.R. 
psychology to livestock, and far too lit- 
tle on the genetic realities. 


Prentice does a thorough and docu- 
mented job of proving that the claim 
that the cattle breeders of the Low 
Countries and of the Channel Islands 
have maintained a program of pure 
breeding for centuries is simply hocum. 
The existence of an army of “purebred 
scrubs” he considers an indictment of the 
honesty and acumen of the purebred in- 
dustry. He contends that the animal hus- 
bandmen of the State Colleges and Ex- 
periment Stations, and the YJ. S. Depart- 
ment of Agriculture are litte better than 
intellectual prostitutes : 


Henry Fielding thought it 
make good men wise than to 


uch easier to 
ake bad men 


good. The history of Ameri agricultural 
colleges raises some doubt as this conclu- 
sion. It has been impossible to nfake good men 


in the colleges wise. Hor sixt} 
colleges have seemed to he unde 
of fanciful notions, alienjto the qpirit of scien- 
tific knowledge, and thi alien Jdominion has 
influenced the speech of ttachers4and apparent- 
ly controlled their very s. The word 
“pure-bred” has been s ‘Fepeated that 
it has been believed, andjwhen tégistered cat- 
tle sell for high og ly for many 


years these 
the dominion 


thousands of dollars—the {imagination of teach- 
ers in agricultural collegies is fited with en- 
thusiasm. Their teaching,{in part, is responsi- 
ble for these high prices,}and instead of put- 
ting themselves in the pljce of the purchaser 
who has been led to wasfe his money and in 
many cases to ruin his 'isiness, the colleges 
look at the sales as triufnphs for their own 
ideas, as, indeed, they ar¢. 

The Colleges, then, stat}d athwart the path 
of progress. 

It will be easy, by references to professorial 
writings, to answer the charges of ignorance 
and credulity made against may teachers and 
professors of past and firesent time. Sykes 
will go bail for Grimes, and {Srimes will go 
bail for Sykes. If, however, tHe mutual bene- 
fit system be not available to} the gentlemen 
now before the court, wha} cam they do when 
they must meet historicaf questions by the 
methods open to ges 

The urgency of the question ‘ene in- 


creasing. In their departmé¢nts jof animal hus- 
bandry the colleges need, ard before very long 
will have, modern biologists. Modern Bake- 


wells are an anachronism and intolerable. 
These are fighting w6rds. If the “in- 
tellectual turpitude” (@r turbitude?) is 
as serious as Prentice;;charges, higher 
education in these United States must 
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be in a parlous state. For the dry rot of 
the animai husbandry departments must 
have seeped, at least a little, through de- 
partmental bulkheads. The maintenance 
of fictionally “pure” cows in college pas- 
tures might well be less serious than the 
maintenance of fictional “sacred cows” 
in other branches of knowledge. And 
neither the cows nor the “sacred cows” 
seem to be on the verge of passing away : 
“The maintenance of ‘pure-bred’ herds 
of dairy cattle by various agricultural 
colleges has always been wrong, and is 


now beginning to be absurd. When pop- 


ular understanding of the actual situa- 
tion has advanced a little farther, these 
herds will be discontinued. This is not 
likely to come soon, for the colleges seem 
to be unable to reform themselves and 
the public is not yet sufficiently acquaint- 
ed with the facts to compel reform.” 
Prentice has said this before. If he is 
wrong, one wonders why those he has 
attacked do not make him eat his words 
in a libel suit. If he is right—and his 
arguments have never been answered— 
some drastic housecleaning is overdue. 


Freedom—1776 and 1944 


When Prentice undertakes to discuss 
human liberty and “democracy” in 
America in his concluding chapters he 
seems to fall into the same pit he has so 
ably dug for the livestock people. These 
chapters discuss the part played by the 
traditional “America way” in the evolu- 
tion of human freedom. “Freedom is the 
greatest gift which the government can 
bring, and the rarest. It is the source of 
hope and ambition, of energy and initia- 
tive. In America it has brought the 
abundance for which our country has 
been remarkable, and it makes progress 
possible and life worth living.” 

These important goals can be attained, 
Prentice believes, only by a return to 
Jeffersonian simplicity — the best gov- 
erned people being the least governed. 
“In America the problem [of freedom] 
was solved by recognition of the inalien- 
able rights of men, giving these rights 
into the protection of equal laws.” Uni- 
versal yearnings for ease and for exer- 
cising arbitrary power are pictured as 
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furnishing the drives whereby these 
rights are eternally in jeopardy from 
government encroachment. If the bu- 
reaucrats don’t take your freedom with 
a gestapo squad, they filch it with a food 
subsidy ticket. “Hence all government 
activities which interfere with a laissez 
faire economy, or which sop initiative 
through social security, are equally a 
danger to the liberties the founding fath- 
ers prepared for us.” Thus a Beveridge 
Plan would result in “the condition 
described by Mr. Gladstone’s word 
ptochocracy and leads to a condition for 
which he might have used another ex- 
traordinary word, ptochogony —an in- 
creased birthrate among paupers, — and 
so more want and more fear until there 
is more relief and larger pensions. When 
the voters control their own property, 
they protect themselves from want and 
fear. Ptochocracy is not freedom of any 
kind, — it is nothing else than the old 
autocracy of despot and followers.” 

In his eloquent plea for a return to the 
halcyon days of laissez faire, Prentice al- 
most brings tears to the eyes of his 
readers with his vivid picture of an 
octopus-like government sucking the life 
blood of courage and initiative from the 
once rugged American people. In the 
light of “the record” on Saipan, in Nor- 
mandy, on the sea and in the air, this 
picture seems distinctly overdrawn. That 
those who went on relief during the de- 
pression promptly spent their time bulg- 
ing the birth rate is not supported by the 
few careful studies that have been made. 
(See, for example, Jacosson, P. H. 
Milbank Mem. Fund Quart. 23:131- 
144.) A distressing feature of early eu- 
genic homilies was the tendency to view 
with self-righteous alarm the birthrate 
of the underprivileged, blandly ignoring 
the fact that these forgotten people were 
barred by law and custom from access to 
the knowledge which might enable them 
to control their fertility. Until our cul- 
ture puts an end to this cruel hypocrisy, 
such statements as that above quoted are 
bad taste and worse logic. 

Prentice holds that the American peo- 
ple have foolishly and supinely relin- 
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quished ancient wisdom for a mess of 
bogus security. No bedtime story could 
be cast in simpler terms than this pic- 
ture of the ignorant and stupid departure 
of the American people from these pri- 
mary virtues. So simple is it all that in 
a chapter of 25 pages bemoaning our 
fate, the author never once even hints 
that the disastrous 1930’s had any other 
cause than a repudiation of the com- 
mandments of liberty promulgated in 
1776. A man from Mars, catching up 
on world affairs through this book, 
would never guess that huge new aggre- 
gations of non-governmental powers 
emerged during the “century of grace” 
and that the battle for the preservation 
of the inalienable rights of men became 
an unequal three-cornered struggle be- 
tween two giants and a rather pathetic 
pigmy, good John Citizen, armed with 
a ballot box and entrenched behind a 
cracker barrel. The individual citizen, the 
loca’ governments and even the States 
have not been too successful in maintain- 
ing their fundamental liberties against 
the encroaching powers of the increas- 
ingly centralized Federal power and 
against the growing strength and ruth- 
lessness of those other socio-political 
giants, the corporations. To try to pic- 
ture the interlocking reactions of these 
vortices of political and economic force 
iz outside the scope of this note. The 
point is, that the reader of Prentice’s 
book would never discover that articles 
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of incorporation had ever been pranted 
to any group of Americans since the 
Boston Tea Party. This vast white; space 
in the discussion cannot be because the 
author of The Commerce Clause of the 
Federal Constitution, and Federal. Pow- 
er over Carriers and C pre 
heard of the problem.* { 
Elsewhere Prentice says: “Whén the 
voters control their. own property they 
protect themselves from want and; fear.” 
During the last half century, which of 
the giants has exercised the greatest con- 
trol of people through controlling! prop- 
erty? In those golden half forgotten 
days before the New Deal, J. Ji Ras- 
kob’s General Motors ‘‘made 90 million- 
aires,” but in the process thousands of 
individual American citizens contributed 
willy nilly their “ownership of means of 
production” to the creation of as ‘rigid 
an “autocracy of despot and followers” 
as any which Prentice deplores. ‘The 
ownership by corporations of the means 
of production of millions of American 
workers over large areas of our country 
has at times abrogated the liberties guar- 
anteed in 1776 as completely as control 
from the bureaus in Washington. To talk 
about “the American way” in a “com- 
pany town” is obviously nonsense ; even 
Rockefeller in-laws must have heard of 
Leadville. During the preparations for 
the worldwide battles we are waging to- | 
day, there have been times when even | 
the power of the Federal Government ° 


*Since writing the above, the reviewer chanced upon a statement by Dr. Robert Lynd 


(Amer. Sociol. Rev. 9:15, February 1944), which from a different approach emphasizes the 
point that the concept of ‘separation of powers” has serious practical limitations. Dr. Lynd | 
writes as follows: “I believe the United States along with the rest of industrial society, is now 
moving rather abruptly and whether we like it or not through an institutional revolution, and 
the old institutional system that has shaped our thinking as social scientists and the statement of 
our problems as scientists, is falling away from under our feet. I believe we are changing 
over from an institutional system in which desired things were assumed to happén indirectly 
and as a by-product of working for something else, to a prevasively different system oriented 
around direct and centralized planning to make desired things happen. The old ‘American way,’ 
now on its way out, operated on the principle of ‘Each for himself and God for all of us, as 
the elephant said as he danced among the chickens.’ And this humanly wasteful way evoked 
prodigies of raw energy and enterprise, i.e., was efficient by its own primitive standards, in the 
loose-jointed frontier era of grab and exploit. It sought to provide employment and needed 
goods and services and to keep an increasingly productive technological apparatus at work as 
a by-product of the private scramble for property. It sought to provide a social system by 
allowing society to heap itself up casually, anyway, in the wake of this atomized competitive 
striving for money. It sought to operate a democratic state by the fiction that power is divisible, 
that liberal state power can stand apart from, and yet whenever necessary dominate, other 
systems of power such as that implicit in economic institutions.” . ; 
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has been strained to control some of 
these corporate giants. The obsession of 
the aluminum and steel industries with 
plant capacity nearly lost the war for 
us. And yet -nothing of this vastly im- 
portant sector of our national life is even 
hinted at in Prentice’s discussion of the 
forces which shape our future. 

To talk of liberty in such a curiously 
one-sided vacuum is fully on a par with 
repeating the ancient myths about Jer- 
sey cattle being pure-bred in a watchful 
isolation for a thousand years—and a 
great deal more dangerous. One who 
has spent a lifetime studying corpora- 
tion law and the impact of constitutional 
limitations on corporation activities, 
seems thus to be in a peculiarly vulner- 
able position when he combines these 
views with an attack on the “pure-bred” 
ballyhoo of the breed associations and 
the experimental stations. 

In noting these objections the review- 
er must say that he is hardly less appre- 
hensive than Prentice about the danger 
of destruction of our liberties by govern- 
ment fiat. He differs in seeing an even 
greater danger in the less direct, and 
hence even more sinister, control by 
large non-governmental aggregations of 
power. The greatest danger of all is 
obviously in alliances between these two 
giants. 

In objecting to Prentice’s argument 
the reviewer is not “going bail for hus- 
bandman Grimes.” He merely wrings 
his hands as he notes in great perplexity 
that neither Grimes the animal husband- 
man, nor Sykes the lawyer has delib- 
erately set out to mislead anybody. In 
their different ways, both of them ac- 
tually believe the particular array of 
quaint folklore they have grown up with, 
and adopted as the ideational furnish- 
ings of their minds. The fable of the 
thousand years of pure bred cattle in the 
bogs and islands on the edge of Western 
Europe is absurd, but it is a relatively 
harmless sociological myth. It may de- 
generate into a minor racket to mulct 
tired businessman bent on farming, or, 
more seriously, retired men and women 
whose savings sometimes disappear in a 
herd of “pure bred scrubs.” But this 
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shoddy business hardly endangers the 
preservation and extension of human lib- 
erty. The curious mixture of incom- 
patible ideational bedfellows displayed 
in this book is an excellent example of 
that unfortunate gullibility of human be- 
ings which so often leads them to believe, 
to their proximate or ultimate hurt, what 
they want to believe. The particular 
“sacred cows” we adopt as members of 
our private Pantheons are immune from 
self-criticism by those who harbor them. 
Prentice’s complete sincerity is demon- 
strated by the fact he is willing to back 
this curiously one-sided argument with 
his name and reputation. 

Prentice seems to have the pure bred 
cattle industry on the hip. Unfortunate- 
ly to clean the Augean stable -of the 
show-ring and the herd books would not 
solve the food problem. He is right that 
our centers of learning must do a better 
job. It is vastly more important that 
they do a better job in establishing a 
rational understanding of the bases of 
our liberties than that they make cattle 
breeding scientific. the reviewer, 
such disconcerting semantic blind spots 
are alarming—and they are distressingly 
frequent. It is this affliction that Korzyb- 
ski has pictured as the major problem 
of our time. Some feel that in his en- 
thusiasm for “non-aristotelianism” and 
the principle of non-identity. Korzybski 
sometimes himself falls into the pit he 
is helping humanity escape from. Be 
that as it may, if through non-identity 
or by the use of an “anthropometer” or 
in any other way, the patient (the hu- 
man race) can be cured of his deplorable 
tendencies to fact-blindness, such a cath- 
arsis is urgently to be welcomed. Could 
this be done, the miracle of the “good” 
becoming wise and the “bad” becoming 
good, might in a trice be achieved. Sure- 
ly this book is an eloquent demonstration 
of the need for such a miracle. It is 
most unfortunate, however, that by mix- 
ing politics and livestock genetics Pren- 
tice has detracted from the very impor- 
tant contribution he made in emphasiz- 
ing the need for facing genetic realities 
in livestock improvement— 
Coox. 


AGE AND HAIR-FORM - 


Change in Size and Shape of Maya Head-Hair with Age 


Henri C. SEIBERT AND Morris STEGGERDA 
Carnegie Institution of Washington, Cold Spring Harbor, N. Y. 


laboratory*” it has repeatedly been 

emphasized that human hair varies 
greatly in size and shape. This varia- 
tion has been associated with race, sex, 
and region on the shaft where the hair 
is cut. The present study has to do with 
the change that hair undergoes with ad- 
vancing age, both in size and in cross 
sectional shape. 

Oesterlen (quoted from Kneberg?) 

showed that in the same race, the diam- 
eter of hair varies with age of the indi- 
vidual from very fine in childhood to 
a maximum in the adult and then de- 
creases in old age. Sex variations in the 
diameter of hair were insignificant in 
adults. Trotter® found that the diameter 
of facial hair of both sexes increased 
with age; the most marked increase in 
thickness of hairs on lips and cheeks was 
in passing from the 11-20 year group to 
the 21-30 year group. Trotter! further 
found that: 
[The] diameter of hairs (hair of legs of 
white and colored individuals) increased grad- 
ually with increase in age. The pubic and 
axillary hair showed a definite increase in 
length and average diameter only when pass- 
ing from the under 20 year old group to the 
group between 20 and 30 years and remained 
relatively constant in the older groups. Mina- 
kow (cited by Martin?) found hair of females 
exceeded in size that of males in the same 
groups. According to Danforth! the hair at 
birth is fine and silky and during the first few 
years of childhood it becomes coarser, the av- 
erage diameter approaching that of the adult. 
At a more advanced age, he continues, the 
hair again tends to become fine, sometimes 
assuming a silky character like that of an in- 
fant. The average diameter of the larger hairs 
he quotes as having been said “to be slightly 
greater in women than in men.” 

Kneberg? found that the hair of Syri- 
an Druzes had the greatest mean weight 
in the age group 20-30 years. Since hair 
weight is closely associated with its area, 
it may be assumed that the hair was 
largest at that time. Trotter’! showed 


[: previous studies on hair in this 


that the index was highest in males in 
the 0-9 age group with a second peak at 
60-69, but in females it was highest at 
60-69 with the second highest peak at 
20-29. From 20 years up the indices for 
males was lower than females except in 
the age period 70-79 where the num- 
bers were too small to have made this a 
true situation. In area she found that 
the hair rapidly increased from the first 
ten years period to the second followed 
by general tapering off in size. When 
the 0-9 group was broken up into two 
groups of five years each, it was found 
that the youngest group (0-4) had ex- 
tremely fine hair. No significant sex 
differences were noted except in the 0-4 
group in which period the females had 
larger hair. In a series of French Can- 
adian hair Trotter and Dawson® found 
that the area increased with age up to 
20 years and decreased after 50. 
Wynkoop’? measured 483 hairs of 82 
persons from three hours to 91 years of 
age and concluded that hair shaft diam- 
eter had little or no relationship to age, 
though there were maxima at 10-20, 40- 
50, and 90-100. The lowest point on the 
graph appeared at 0-10. Wide varia- 
tions in diameter were frequently found 
in the same scalp. In brief the evidence 
points to the fact that the hair is fine in 
young children and increases rapidly in 
size and reaches a maximum diameter 
or area during the ages 20 to 29. There- 
after it either tapers off gradually or re- 
mains fairly constant in size until after 
50 at which time it begins to decrease. 
There are not many data on the change 
in the index and the results are not en- 
tirely conclusive as to the pattern that 
hair form takes with progressive age. 
Our technique has been described in 
previous reports and will not be repeated 
here in detail. The hair samples were 
collected by Steggerda in Yucatan, Mex- 
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ico. Pure blooded Maya Indians were 
chosen for this study as it was believed 
desirable to have the hair from a group 
of people who were relatively homogene- 
ous from a racial standpoint. Fifty fe- 
males and 53 males ranging from the 
ages one to 69 were selected. Approxi- 
mately 75 hairs from each individual 
were sectioned and measured. The hair 
was cut close to the scalp from the same 
region of the head and the sections in the 
laboratory were all made 20 mm. from 
the original cut. Both the males and fe- 
males were put into ten year age groups 
and the means and standard deviations 
with their probable errors were calcu- 
lated for the area (designated here as 
square micra divided by 100) and the 
index. The results are tabulated in 
Table I. 

From Table I and Figure 8 it is ap- 
parent that Maya hair is smallest in size 
in early childhood and increases rapidly 
in both males and females to a maximum 
in the 20-29 age group. Thereafter the 
area tapers off except for an extraor- 
dinary rise in the male 50-59 age group. 
In the majority of cases the females had 
smaller hair. On the other hand the in- 
dex drops considerably in progressing 
from the average age of 5 to that of 15. 
In the males this diminution continues 
to the average age of 35 and then re- 
mains fairly constant thereafter. The fe- 
male trend is rather irregular with peaks 
in the groups 30-39, 50-59, and 60-69, 
and the index is less than that of the 
males except in the average ages of 5, 
35, 55, and 65. No consistent differences 
can be found in the variation for either 
sex in area or in index. 

In general it can be said, therefore, 
that the area of hair sections is least in 
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CHANGES OF HAIR INDEX AND HAIR 
SECTION AREA WITH AGE 
Figure 8 

In males the hair becomes steadily flatter as 
age increases. In females in this sample trends 
toward flatter hair with increasing age is not 
clearly defined. In both sexes the hair tends 
to become larger during early adulthood and 

to grow smaller again with age. 


children under 10 years of age and that 
it increases rapidly in the succeeding 
years to reach a maximum size in the 
ages 20 to 30. These results agree sub- 
stantially with those of other workers. 
After thirty years the hairs begin to les- 
sen in size gradually and probably at- 
tain the small size of childhood hair in 
individuals over 60. Other workers have 
found peaks beyond the 20-29 age group 
as was found to be true in the males of 
the present study. We believe, however, 
that these irregularities are not signifi- 
cant and are merely another indication 


TABLE I.—Means and Probable Errors for Area and Index of Cross Sections of Maya Head Hair 
from Individuals of Various Age Groups. 


Age Area (u2/100) Index 
Group Males Females Males Females 
0-9 27.09 + 0.35 27.48 + 0.82 88.49 + 0.22 88.93 + 0.33 
10-19 37.82 + 0.32 33.57 + 0.27 83.61 + 0.23 82.63 + 0.23 
20-29 40.62 + 0.47 40.57 + 0.58 83.47 + 0.37 80.94 + 0.44 
30-39 39.67 + 0.35 35.15 + 0.31 80.61 + 0.30 84.29 + 0.25 
40-49 33.17 + 0.42 35.98 + 0.36 80.62 + 0.31 77.71 + 0.35 
50-59 39.75 + 0.44 32.32 + 0.38 81.50 + 0.35 83.82 + 0.34 
60-69 32.46 + 1.13 29.63 + 0.37 80.06 + 0.67 85.46 + 0.38 
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of the tremendous variability that is en- 
countered in such work. The fact that 
none of the peaks in the older age groups 
in any of the studies agree with one an- 
other would seem to bear out this point. 

The hair tends to flatten out after 
childhood and from our male series it 
appears to remain constant from 30 
years of age onward. Although our fe- 
males showed a similar rapid decrease 
in index in the youngest group, the 
trend in succeeding ages appears very 
irregular. Whether this is due to un- 
fortunate sampling is hard to judge; 
Trotter’s® figures likewise give an up 
and down configuration with no consis- 
tent pattern. Only further studies of 
samples taken from the same individual 
at increasing ages will reveal whether 
there is actually any consistent correla- 
tion between age and the index of head 
hair. 
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Labile Genes 


is hard to be doubted out of exis- 
tence by the action of a mysterious chro- 
mosomal pattern or reaction system. It 
is hardly less an offense against the dig- 
nity of a gene whose main pride has 
been its crystal-like constancy and puri- 
ty, to be accused of being labile, and 
hardly more stable than a lump of sugar 
melting in a cup of coffee. A bill of par- 
ticulars almost as bad as this, at least 
with respect to one gene, seems to have 
been established in Ernst’s admirable 
and voluminous book.* 

Ernst is professor of Botany at the 
University of Zurich and is well known 
for his researches and his theory of 
apogamy. The content of the book is 
revealed by its subtitle : “Gene mutations 
as causes of variations in penetrance 
and expressiveness of a form-anomaly 
proved by experimental pedigree re- 
search on calycanthemous primulas.” 


te have fallen on evil days. It 


(Calycanthemy consists of the transfor- 
mation of the green calyx into a second 
colored corolla.) From 1923, when he 
obtained the original calycanthemous an- 
cestor, until the time of publication, 
Ernst cultivated about 100,000 plants in 
six successive generations and examined 
several millions of flowers with respect 
to the development of their calyces and 
the relations of this character to the 
length of the style. Calycanthemy was 
found to be dependent upon a single 
dominant gene (C or Cal), the recessive 
allele (c or cal) being responsible for 
the development of the normal green 
calyx. C was found to be linked to 
the gene H for heterostyly (the domi- 
nant allele H producing a short style, 
the recessive h a long style). The link- 
age is not complete, there being about 
0.49 per cent crossovers. The frequency 
of calycanthemous plants can be only 
partly explained by linkage and crossing- 


*Ernst, ALFRED. “Vererbung durch labile Gene,” I.’ Teil. Genmutationen als Ursache von’ 
Abaenderungen in Penetranz und Expressivitaet einer Bildungsanomalie, nachgewiesen durch 
experimentelle Stammbaumforschung an Calycanthemen Primeln. Mit 17 Stammbaumblaettern, 
199 Tabellen, 3 Doppeltafeln und 58 Abbidungen im Text. V pp. 567. Zurich 1942. 
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over. Among the offspring there are 
many fewer calycanthemous individuals 
than expected (reduced “penetrance”’) 
and many of these display the phenome- 
non in a lesser degree (reduced “expres- 
siveness”). From his experiments Ernst 
draws the following conclusion (p. 43) : 
“There is not one but many alleles for 
calycanthemy which transmit the char- 
acter in various degrees of penetrance 
and expressiveness.” The C gene is con- 
ceived to be constantly in a state of mu- 
tation, the mutations always weakening 
the intensity of effect and thus approach- 
ing the recessive allele c, for the normal 
green calyx. 

The author supports his hypothesis 
by detailed pedigrees of 17 plant fami- 
lies, employing clear and practical sym- 
bols and modern statistical methods. The 
phenomena here revealed can be ex- 
plained by the theory that the C gene 
is labile and is characterized by the exis- 
vence of a series of alleles from C” 
(complete calcyanthemy) to C'™ (al- 
most normal green calyx) (p. 342). It 
is noteworthy that not only different in- 
dividuals of a single family but also 
different flowers of a single plant may 
transmit calycanthemy in different de- 
grees of penetrance and expressiveness 
(p. 458). Even in a family character- 
ized by a very high degree of penetrance 
and expressiveness, mutations in the di- 
rection of green calyx can cumulate 
rapidly enough to extinguish calycanthe- 
my often in only two generations (p. 
217). 

As was indicated by the title, the au- 
thor reports in this volume only the first 
part of his investigations, the crossing 
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experiments and the pedigrees. We may 
expect a future volume dealing with the 
results of cytological investigations. 

In the present volume the author lim- 
its himself almost exclusively to the ex- 
perimental record. He neither discusses 
the theoretical consequences which may 
be drawn from his results nor the rela- 
tions of his observations to other in- 
vestigations and to current theories. 
There seem to be connections and simi- 
larities between Goldschmidt’s Lyyman- 
tria experiments which established his 
physiological theory of genetics and the 
facts revealed by Ernst, but not even 
the name of this author appears in the 
index of literature. Some of the broader 
consequences of his observations do 
come in for brief mention. Thus on p. 
13 the author discusses the question: 
“whether there are some among the 
many human anomalies and hereditary 
diseases which in contrast to the present 
assumptions may show a decrease or 
elimination within the affected families 
under certain circumstances.” 

Looking at this thick and abundantly 
illustrated volume devoted to a purely 
theoretical subject remote from war and 
defense, we have reason to envy the 
small country which managed to remain 
at peace in such tumultuous times. And 
there is another consideration obvious 
to the reviewer: what would have been 
the fate of Gregor Mendel’s work which 
the author quotes in his introduction, if 
Mendel had given his findings in such a 
book, instead of a slender pamphlet of 


some 40 pages? 

Hvuco Itt1s 
Mendel Museum, 
Fredericksburg, Va. 


THE BIO-SYSTEMATIC NO-MAN’S-LAND 


A Review 


CONCEPT which is becoming in- 

creasingly prevalent in genetics is 
the notion that natural selection operates 
not upon the individual species as such 
but upon the entire biological spectrum 
of any particular habitat. More than 
one able geneticist has started out to 
do exact quantitative field work on 
micro-evolution only to find that before 
the investigation could get down to fun- 
damentals exact cyto-genetic techniques 
would have to be accompanied by equal- 
ly precise ecological analysis. There is 
therefore an urgent need for books which 
make cytogenetics understandable (and 
palatable) to ecologists and plant geog- 
raphers, and vice versa. 

Professor Cain has attempted even 
more. His book,* in his own words, is 
“an effort to survey the related fields of 
science for concepts and working meth- 
ods which are useful in an interpretation 
of the phenomena of distribution.” This 
is quite an order even for as able and 
energetic a student as Cain, and he ac- 
knowledges as much in a very frank 
introduction. While he has surveyed 
the entire field of biology in his search 
for foundation stones, he has drawn most 
heavily upon genetics. A survey of 
authorities cited in the index (an excel- 
lent one, by the way) shows that nearly 
half of his detailed discussion falls in 
the field of cytogenetics and less than a 
quarter in ecology, with geography, 
palaeontology and pure taxonomy bring- 
ing up the rear and in that order. It 
has therefore been a task doubly diffi- 
cult. Not only was most of t*e litera- 
ture outside of Cain’s own field of ecol- 
ogy but much of it was written by people 
who were themselves quite unacquainted 
with plant geography. Hence he has had 
to scan a great variety of material for 
implications which were beyond the field 
of view of the authors themselves. Any- 
one who is willing to tackle such a pro- 


gram merits the thanks of workers in all 
these fields. The book will focus atten- 
tion upon a number of fundamental 
problems and will serve to reveal to 
more than one scholar unsuspected im- 
plications in his own work. It is, how- 
ever, an attempt more noteworthy for 
its breadth of view than for its integra- 
tion, a situation more or less inevitable 
in any such pioneer undertaking. A 
great deal of interesting material has 
been brought together to construct the 
foundations of plant geography, but (as 
the author is apparently aware) the 
actual foundations have yet to be built. 


Palaeogenetics 


To plant geneticists one of the most 
interesting parts of the book is the chap- 
ter on “The history of cenozoic vegeta- 
tion in North America.” It is a sum- 
mary of the remarkable work carried 
on in the last two decades principally 
by R. W. Chaney, H. L. Mason, and 
their associates. Fragmentary and in- 
complete as the fossil record must inevit- 
ably be, enough is now known in this 
area to give a reasonably coherent pic- 
ture of developments during the Ter- 
tiary, the Pleistocene, and the Recent 
periods. Chaney’s broad view of the 
developments and migrations of such 
vegetational units as the redwood forests 
forms a fitting prelude for Mason’s pre- 
cise analysis of evolution in certain West 
Coast pines from the Pliocene to the 
present. The latter work is apparently 
unknown to most geneticists, partly be- 
cause Mason is too busy with adminis- 
trative and teaching duties to publish 
more than an occasional brief report. 
This is unfortunate because it is to all 
intents and purposes a series of popula- 
tion analyses of a developing group of 
species through a series of geological 
eras. Seen as a whole it forms a beauti- 
fully precise demonstration of the effects 


*Foundations of Plant Geography, by STantey A. Carn. 556 pp. plus xiv. Harper & 


Bros. 1944 
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of isolation, when islands were cut off, 
and of the effects of invasion when they 
were again tied to the mainland. 

A further chapter summarizes the 
work on pollen peat analysis which both 
in Europe and North America has given 
us an outline of post-glacial changes in 
the flora of the northern temperate zone. 
Here as elsewhere in the book the author 
has not only redrawn the investigators’ 
original figures to good advantage but 
he has frequently brought scattered data 
together from various papers into one 
easily-grasped diagram. 

One of Cain’s best organized chapters 
deals with criteria for the indication of 
centers of origin. C.C. Adam’s pioneer 
attempts in this field have been inte- 
grated with recent work by Hulten and 
examined in the light of modern gene- 
tics. The author echoes the opinions of 
our leading American plant geographer, 
H. M. Raup, and concludes that bio- 
geography and ecology carry “a heavy 
burden of hypothesis and assumption 
which has resulted from an overemploy- 
ment of deductive reasoning. What is 
most needed in these fields is a complete 
return to inductive reasoning.” He feels 
that students of this subject are so per- 
meated with dogma that they “can dis- 
tinguish fact from fiction only with diffi- 
culty.” With these conclusions the re- 
viewer is in complete agrement. Geneti- 
cists should find this chapter a challenge 
to setting up programs of investigation 
which might contribute exact and sig- 
nificant data on otherwise obscure prob- 
lems. 


Cytogenetics and Taxonomy 


In the field recently christened “Bio- 
systematics” (which forms a sort of no- 
man’s land between Taxonomy and 
Genetics), the last two decades have 
shown that the details of evolution and 
the patterns of speciation vary from 
genus to genus and from family to fam- 
ily. Much of this literature is pertinent 
to the author’s purpose and he has sur- 
veyed an impressive number of papers, 
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effects of introgressive hybridization and 
devoting an entire section of the book 
to “The Significance of Polyploidy in 
Plant Geography.” Other variations of 
evolutionary patterns have been rather 
completely neglected. Apomixis, for in- 
stance is not mentioned, though in the 
opinion of the reviewer it is a phenome- 
non of even greater significance for plant 
geography. 

All of which brings us to the most 
curious omission in the book, but one 
which marks the author as merely in 
line with American geneticists rather 
than with English ecologists. At prac- 
tically the same time, but by very dif- 
ferent avenues of thought, two of the 
world’s outstanding biologists hit upon 
the peculiar importance of population 
size as a factor in evolution. One was 
the American geneticist, Sewall Wright ; 
the other the English ecologist, Charles 
Elton. The former phrased his discus- 
sion in terms so mathematical that all 
geneticists were impressed (whether 
they understood them or not) but ecolo- 
gists were left completely baffled. EI- 
ton, on the other hand, employed quali- 
tative terms of such simplicity that his 
work was ignored by many American 
ecologists* as well as by most geneti- 
cists. Few of them looked carefully 
enough into Elton’s short contributions 
to discover that the simple words set 
forth important facts; that the think- 
ing behind them was exact and was 
accompanied by a peerless understand- 
ing of evolutionary phenomena. 

There have developed therefore two 
independent sets of papers concerning 
population sizes. Some biologists read 
Elton’s little book. Others read Sewall 
Wright (most of them indirectly via 
Dobzhansky whose immortality is se- 
cure, if for no other reason, as the man 
who made Sewall Wright intelligible 
to ordinary, grade-A biologists). A 
critical examination of these two sets 
of contributions is long overdue. Since 
Cain is himself an ecologist we might 
have expected it from him, but though 
he has gone through the difficult 


giving more than passing notice to the 


*Just in passing it might be mentioned that Cain’s book will serve as a harmless guide te 
the incredible terminology of one school of American ecology. 


Bio-systematics 


Wrightian literature, the works of 
Charles Elton are neither mentioned 
nor cited. However, it is a good deal 
to ask. An author who has already 
plowed through a bibliography of 720 
titles is scarcely to be blamed for not 
taking on 10 or 20 more. Let us hope 
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that when some equally daring geneti- 
cist essays the reciprocal job of review- 
ing plant geography for its significance 
to genetics, that he will produce a vol- 
ume as provocative as this one. 

Epcar ANDERSON 
Missouri Botanical Garden, and 
Washington University 
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THE OCCURRENCE OF A “SILVER” TYPE MUSKRAT 


OAT color has been one of the most 

frequently studied characteristics of 
many animals. It is beyond the scope 
of this report to attempt a complete re- 
view of this voluminous literature on 
pigmentation and pigment modification. 
Since this note reports a possible genetic 
modification of wild type color in the 
muskrat, it seems logical to cite a few re- 
cent reports on color variations in mam- 
mals. Smith? and Gregory! have noted the 
occurrence of albinism in the opossum 
and the raccoon respectively. However, 
the most important recent color varia- 
tions in fur bearing animals are the plati- 
num mutation in the Norwegian Silver 
fox and the platinum, blond, and silver 
mutations in the mink. The mutant type 
fox has been discussed by Mohr and 
Tuff? and the three mink mutations by 
Smith, Whitaker, Davids, and Noble.4 
In both of these species the mutant types 
are being exploited commercially. 

In view of the success which has at- 
tended the development of the mutant 
type mink and fox it would seem worth 
giving attention to like variations in the 
muskrat. Although muskrat pelts are 
among the less valuable furs, they are 
still in the aggregate the most important 
source of fur in the United States. Far 
greater numbers of muskrats are taken 
in the United States each year than any 
other fur bearing animal. Muskrats are 
widely distributed over the country and 
in most of the major fur producing states 
this species is the leading fur animal in 
point of number and total value. 

Muskrats trapped in different parts of 
the country vary considerably in size, 
heaviness of fur, and color. The type 
most commonly taken in Louisiana is re- 


. 


ferred to as dark or black. However, 
the actual outward color of the pelt is 
brown and not black. It is called “black” 
cr “dark” because it is a deeper or dark- 
er shade of brown than is found in some 
other sections. There is, in fact, consid- 
erable variation in the density of color of 
rats trapped at different points within 
the state. 

The individual to be described in this 
report was trapped during the 1943-1944 
season. It was taken in the coastal marsh 
land of Cameron Parish (county) in the 
extreme southwest part of Louisiana. 
The animal attracted attention when the 
pelt came into possession of a local fui 
buyer. It is unfortunate that no study 
could be made of the entire animal. 
Thus, no statement may be made as to 
the pigmentation of the eyes of the ani- 
mal. 

The pelt appeared quite normal in all 
respects except color. The fineness of 
the under-fur was apparently normal, 
and the number and distribution of the 
guard hairs was normal. However, the 
color was distinctly “silver” on a dark 
or black background. Both the silvering 
and the dark or black general color were 
considered unusual. When placed in di- 
rect sunlight the “silver” appearance was 
most pronounced. Examination of the 
individual guard hairs revealed that there 
were white and black fibers. The black 
fibers were predominant, giving the ani- 
mal the basic black background color. 
The white fibers were sufficiently nu- 
merous and evenly distributed over the 
back and sides to produce the “silver” 
effect. This uniformity in distribution 
of the white fibers was marred by the 
presence of two black spots, areas in 
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which the white hairs were almost com- 
pletely lacking. One of these areas was 
located at the base of the skull and the 
other just anterior to the tail. These two 
spots were almost completely black. The 
color paled generally from the back to- 
ward the belly of the animal. 

Close examination of the individual 
guard hairs showed them to be uniform 
in pigmentation over their entire length. 
Neither the white nor the black hairs 
were tipped or banded. 

In the underfur there was a typical 
shading ‘of color from light to dark in 
moving from the side to the belly and 
from the side to the back. Of particular 
interest was the fact that several darker 
areas in underfur were noted. These 
were located on the sides and did not 
coincide with the two areas of black 
guard hairs noted above. The color of 
the underfur in the areas of dark guard 


hairs appeared to be the same as that- 


in the surrounding silvered area. The 
variations in the depth of underfur col- 
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or were generally very indistinct and 
would hardly be sufficient to justify 
classing the animal as pure spotted. 

From this single individual it is not 
possible to make any suggestions as to 
any possible hereditary basis of the con- 
dition. It is considered important be- 
cause of its similarity to color variations, 
in other animals, which have proved to 
be hereditary. If similar variations oc- 
cur in the muskrat the capture and 
breeding of such individuals might re- 
sult in the development of silver strains 
of considerable economic importance. 
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GENE MECHANISMS 


HE genes produce their remarkable 

results not by magic but through the 
use of normal developmental mechan- 
isms which are subject to investigation. 
The exceedingly important role of Rh 
antibodies, in producing erythroblastosis 
and local as well as general anoxemia, is 
receiving much attention. The local ef- 
fects in the central nervous system are 
particularly important as they lead to 
progressive deterioration in infancy, if 
not earlier in fetal life. It is suggested 
that a possible explanation of the local 
effects is the persistance of mesenchymal 
blood islands in the meninges beyond 
their normal period of activity in 10 to 
20 mm. embryos. Such islands, when 
the blood pressures rise with increased 
cardiac efficiency, could well form the 
basis of arterio-venous anastomoses 
which would then short circuit portions 


of the central nervous system. If the 
anastomosis occurred between the caro- 
tid and cavernous sinus at the brain base 
the whole brain would undergo degen- 
erative atrophy. Such anastomoses are 
known to occur in the gene mechanism 
of the creeper fowl and could logically 
develop in many places. Some such 
mechanism may underlie the anencephal- 
ic monster in which cranial nerves and 
spinal cord may be fully preserved while 
the brain atrophies. We have one infant 
in which syndactyly and brachydactyly 
were correlated with a normal heart too 
small for the body it supplied. 
Investigation of the vascular portions 
of gene mechanisms could pay large divi- 


dends in results. ; 
Joun S. SINCLAIR 
University of Texas 
Department of Anatomy 
Galveston 


OUR MEN NEED | 
x BOOKS « GIVE A BOOST 


WITH A BOOK 


Good books, in good con- 
dition, are wanted by the 


1944 VICTORY 
BOOK CAMPAIGN 


for men in all branches 
the service. Leave 
yours at the nearest col- 
PY lection center or public 
SEND library. 
ALL YOU CAN SPARE 


“A Dependable Source of Feeds” 


DEPENDABLE feeds are important in the laboratory where tests 
of various kinds are being made on small animals. 

Dickinson, producer of the well known Globe Feeds, is one of the 
oldest and most reliable feed houses from which to buy your “lab” 
Animal feed. 

Globe Feeds supply complete rations. They are dry . . . easily stored 
. . . take up little space . . . and involve little waste. They hold the 
same high standard of quality from year to year. 


FOR RABBITS FOR RATS AD MICE FOR GUINEA PIGS 
Globe Rabbit Glob-ets to be Dickinson’s Dog Food—Nugget Globe Rabbit Glob-ets to be 
supplemented with hay. —Pellet or meal form. Dick- supplemented with hay 
Globe Rabbit with Alfalfa, meal inson’s Kibbled Dag Food. sa 
Globe Rabbit with Alfalfa, pel- oa 
let form—complete. 
GENEROUS SAMPLES FREE wa 
To supervisors of experimental animals, we iwll send a 
free sample, large enough to make an adequate test. Just Supplement with Vitamin C car- 
tell us the kind and quantity of food desired. rier three times a week. 


THE ALBERT DICKINSON COMPANY 


2714 WEST 35TH STREET CHICAGO 90, ILLINOIS 


"| hear the wars practically over...back home 


ROBABLY it’s only natural for us 

here at home to feel that the war’s 
almost won, the way the good news has 
been pouring in. 

But the war’s not over for him—not 
by a long sight! And he’s just one of a 
few million or more that will stay over 
there until they finish the bloody mess. 
Or kill time for a few months—or years 
—in some hospital. 

What about you? 

This is no time to relax. No time to 
forget the unfinished business. It’s still 


your war, and it still costs a lot. 

So dig down deep this time. Dig down 
till it hurts, and get yourself a hundred- 
dollar War Bond over and above any 
you now own—or are now purchasing. 
This 6th War Loan is every bit as im- 
portant to our complete and final Vic- 
tory as was the first. 

Don’t “let George do it” —get your- 
self that added bond for the sake of the 
guys that can still be killed. After all, 
you’re safe and sound and home. That's 
worth another hundred-dollar bond, isn’t it? 


Buy at least one extra #100 War Bond today I\\ / 


| 


